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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply wilt, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to communication(s) filed on 15 November 2006 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Qt/ay/e, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^| Claim(s) See Continuation Sheet is/are pending in the application. 

4a) Of the above claim(s) 12-14.16-25.35-37.54-56. 72-74.97,99-116 and 127 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) See Continuation Sheet is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)[3 The drawing(s) filed on 25 March 2004 is/are: a)S accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Application No. 10/808,541 



Continuation of Disposition of Claims: Claims pending in the application are 1-4,7,8,10,12-27,30,31,33,35-39,42- 
45,49,50,52,54-59,61-64,67,68,70,72-75,93-119 and 124-131. 



Continuation of Disposition of Claims: Claims rejected are 1-4,7,8,10,15,26,27,30,31,33,38,39,42-45,49,50,52,57-59,61- 
64,67,68,70,75, 93-96,98,117-119, 124-126 and 128-131. 
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DETAILED ACTION 

Claims 1-4, 7, 8, 10, 12-27, 30, 31, 33, 35-39, 42-45, 49, 50, 52, 54-59, 61-64, 
67, 68, 70, 72-75, 93-119 and 124-131 are pending in the application. 

This action is in response to applicant's amendment filed November 15, 2006. 
Claim 1-3, 7, 8, 10, 15, 26, 30, 31, 33, 38, 39, 44, 45, 49, 50, 52, 57-59, 61-63, 67, 68, 
70, 75, 93-95, 98, 1 1 7-1 1 9, 1 24 and 1 25 were amended, claims 5, 6, 9, 1 1 , 28, 29, 32, 
34, 40, 41 , 46-48, 51 , 53, 60, 65, 66, 69, 71 , 76-92 and 120-123 were cancelled and 
claims 126-131 are newly added. 

Response to Amendment 

Applicant's arguments filed November 15, 2006 have been fully considered with 
the following effect: 

1 . With regards to the 35 U.S.C. § 1 12, first paragraph rejection labeled paragraph 
5) of the last office action, the applicant's amendments and remarks have been fully 
considered but they are not persuasive. The applicants' stated that "since the 
preparation of the conjugates described in the instant application is based on reacting a 
carboxylic acid group of an organic acid (the second moiety) with a suitable (e.g. amine, 
hydroxyl or thiol) functional group of a psychotropic drug, to thereby form, via a simple 
nucleophilic-addition reaction, a corresponding ester bond between these groups, and 
further since such addition reactions of carboxylic acid groups are simple, widely 
recognized and well-explored reactions, the specification of the instant application, by 
showing the feasibility to provide nine exemplary conjugate, provides a reasonable 
enablement for preparing the conjugates embraced by the instant application". As 
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stated in prior office actions the nature of the invention in the instant case, has claims, 
which embrace chemical conjugates, which contain a phenothiazine core, which are 
coupled together with a second chemical moiety of which the number and nature of the 
organic acid moieties are extensive and complex. However, the reaction between a 
phenothiazine having a free amine, hydroxyl, or thiol group and free carboxylic group 
before being conjugated to said first chemical moiety is not described in the 
specification. 

In view of the lack of direction provided in the specification regarding starting 
materials, the lack of working examples, and the general unpredictability of chemical 
reactions, it would take an undue amount of experimentation for one skilled in the art to 
make the claimed compounds and therefore practice the invention. To be enabling, the 
specification of a patent must teach those skilled in the art how to make and use the full 
scope of the claimed invention without undue experimentation. The applicants' are not 
entitled to preempt the efforts of others. The test for determining compliance with 35 
U.S.C. § 1 12 is whether the applicants have clearly defined "their" invention not what 
may be discovered by future research. 

Claims 1-4, 7, 8, 10, 15, 26, 27, 30, 31, 33, 38, 39, 42-45, 49, 50, 52, 57-59, 61- 
64, 67, 68, 70, 75, 93-96, 98, 117-119, 124-126 and 128-131 are rejected under 35 
U.S.C. 1 12, first paragraph, because the specification, while being enabling for the 
species in the specification of examples AN-130, AN-167, AN-168, AN-177, AN-178, 
AN-180, AN-179, AN-181 , AN-187 and AN-216, does not reasonably provide 
enablement for the compounds, compositions, method of use and process of preparing 
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the compounds as claimed herein. The specification does not enable any person skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or 
use the invention commensurate in scope with these claims, for reasons of record and 
stated above. 

2. The applicant's amendments and arguments are sufficient to overcome the 35 
U.S.C. § 112, second paragraph rejection labeled paragraph 6c), e), f), h), i), j), k), I), o), 
p), q), r), s) and t) of the last office action, which are hereby withdrawn. However with 
regards to the 35 U.S.C. § 112, second paragraph rejections labeled paragraph 6a), b), 
d), g), m) and n) the applicant's amendments and remarks have been fully considered 
but they are not persuasive. 

a) The applicants' state that claim 1 has been amended to no longer include 
the phrase "psychotropic drug residue" but instead interchangeably, the phrases 
"a residue of a psychotropic drug". As the applicants' have stated the 
amendment to the phrase is interchangeably and thus does not further exemplify 
what the applicants mean by a residue of a psychotropic drug. Residue is a 
broad term, which does not define what else is attached to the psychotropic drug. 

Claims 1 -4, 7, 8, 1 0, 1 5, 26, 27, 30, 31 , 33, 38, 39, 42-45, 49, 50, 52, 57- 
59, 61-64, 67, 68, 70, 75, 93-96, 98, 117-119, 124-126 and 128-131 are rejected 
under 35 U.S.C. § 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicants 
regards as the invention, for reasons of record and stated above. 
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b) The applicants' state that the phrase "organic acid" has a clear meaning 
and is unambiguous interpreted by any person skilled in the art, and further 
strongly believes that the definitions and description set forth hereinabove even 
more clearly define both the phrase "organic acid" and the phrase "organic acid 
residue". However, the phrase organic acid can be more than that which is 
exemplified by the applicants', i.e. organic acid is more than just -C(0)OH and 
organic acid residue is more than just R-C(=0)-0- or R-C(=0)-. An "organic 
acid" is an organic compound with acidic properties with the most common 
organic acids being carboxylic acids whose acidity is associated with their 
carboxyl group -COOH and sulfonic acids, containing the group OSO3H. 
Residue is a broad term, which does not define what else is attached to the 
organic acid. 

Claims 1 -4, 7, 8, 1 0, 1 5, 26, 27, 30, 31 , 33, 38, 39, 42-45, 49, 50, 52, 57- 
59, 61-64, 67, 68, 70, 75, 93-96, 98, 117-119, 124-126 and 128-131 are rejected 
under 35 U.S.C. § 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicants 
regards as the invention, for reasons of record and stated above. 

d) The applicants' state that the phrase "GABA agonist residue" is well 
defined in the instant application and that claims 2, 44, 62, 94, 1 17 and 199 have 
been amended to recite instead the phrase "y-aminobutyric acid residue". 
Residue is a broad term, which does not define what else is attached to the y- 
aminobutyric acid. 
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Claims 2, 44, 62, 94, 117 and 119 are rejected under 35 U.S.C. § 112, 
second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicants regards as the invention, for 
reasons of record and stated above. 

g) The applicants' state that the phrase "anti-proliferative activity" is a widely 
recognized term, which is widely cited in publications, patents and patent 
applications worldwide. The rejection of claims 4, 27 and 64 was on the grounds 
that it is indefinite, in that it is not known which diseases are capable of being 
responsive to anti-proliferative activity. The scope of diseases and/or disorders 
associated with anti-proliferative activity could alter over time. The applicants' 
are not entitled to preempt the efforts of others. Claims 4, 27 and 64 do not set 
forth the metes and bounds of these claims. 

Claims 4, 27 and 64 are rejected under 35 U.S.C. § 1 12, second 
paragraph, as being indefinite forfaiting to particularly point out and distinctly 
claim the subject matter which applicants regards as the invention, for reasons of 
record and stated above. 

m) The applicants' state that claims 1 1 , 34, 53, 71 , 88 and 119 have been 
canceled however, claim 119 has not been canceled. 

Claim 119 is rejected under 35 U.S.C. § 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
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which applicants regards as the invention, for reasons of record and stated 
above. 

n) The applicants' state that the "since butyric acid, valeric acid, 4- 
phenylbutyric acid, and 4-aminobutyric acid are known compounds" applicants' 
believe that the metes and bounds of claims 15, 38, 57, 75, 92 and 125 are set 
forth. Residue is a broad term, which does not define what else is attached to 
the butyric acid, valeric acid, 4-phenylbutyric acid and 4-aminobutyric acid. 

Claims 15, 38, 57, 75 and 125 are rejected under 35 U.S.C. § 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicants regards as the invention, for reasons of 
record and stated above. 

3. The applicant's amendments and arguments are sufficient to overcome the 35 
U.S.C. § 102, anticipation rejection labeled paragraph 7) of the last office action, which 
is hereby withdrawn. 

In view of the amendment dated November 15, 2006, the following new grounds 
of rejection apply: 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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4. Claims 1-4, 7, 8, 10, 15, 26, 27, 30, 31, 33, 38, 39, 42-45, 49, 50, 52, 57-59, 61- 
64, 67, 68, 70, 75, 93-96, 98, 117-119, 124-126 and 128-131 are rejected under 35 
U.S.C. 1 12, first paragraph, as failing to comply with the written description requirement. 
The claim(s) contains subject matter, which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. The amendment to claim 1 where claim 1 states "said psychotropic drug 
being a phenothiazine, said phenothiazine having a free amine, hydroxy, or thiol group 
before being conjugated to said second chemical moiety" and further wherein said 
second chemical moiety is a residue of an organic acid, "said organic acid having 3-5 
carbon atoms in its backbone chain and further having a free carboxylic group before 
being conjugated to said first chemical moiety, whereas said residue of said 
phenothiazine is a portion of said phenothiazine that is formed upon reacting said 
amine, hydroxy or thiol group of said phenothiazine and said carboxylic group of said 
organic acid, and further whereas said residue of said organic acid is a portion of said 
organic acid that is formed upon reacting said carboxylic group with said amine, 
hydroxyl, or thiol group of said phenothiazine" is not described in the specification with 
respect to the genus. 

5. Claims 58, 59, 61-64, 67, 68, 70 and 75 are rejected under 35 U.S.C. 112, first 
paragraph, as containing subject matter which was not described in the specification in 
such a way as to enable one skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and/or use the invention. The scope of the method 
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claims is not adequately enabled solely based on the GABA agonist activity provided in 
the specification. The specification, while being enabling for the treatment of 
schizophrenia, does not reasonably provide enablement for treatment of all the 
disorders claimed herein. The specification does not enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to use the invention 
commensurate in scope with these claims. In addition to other disorders, which are 
difficult to treat these claims call for the treatment of cancer, which are capable of being 
modulated by inhibiting an activity of GABA. However, there never has been a 
compound capable of treating cancer generally. There are compounds that treat a 
range of cancers, but no one has ever been able to figure out how to get a compound to 
treat cancer generally, or even a majority of cancers. Thus, the existence of such a 
"silver bullet" is contrary to our present understanding in oncology. Even the most 
broadly effective anti-tumor agents are only effective against a small fraction of the vast 
number of different cancers known. This is true in part because cancers arise from a 
wide variety of sources, such as viruses (e.g. EBV, HHV-8, and HTLV-1), exposure to 
chemicals such as tobacco tars, genetic disorders, ionizing radiation, and a wide variety 
of failures of the body's cell growth regulatory mechanisms. Different types of cancers 
affect different organs and have different methods of growth and harm to the body, and 
different vulnerabilities. Thus, it is beyond the skill of oncologists today to get an agent 
to be effective against cancers generally, evidence that the level of skill in this art is low 
relative to the difficulty of such a task. 
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Patent Protection is granted in return for an enabling disclosure of an invention, 
not for vague intimations of general ideas that may or may not be workable. Tossing 
out the mere germ of an idea does not constitute enabling disclosure. Genentech Inc. 
v. Novo Nordisk42 USPQ2d 1001. 

6. Claim 98 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The amendment to claim 98 where claim 98 states 
"acyl" which is not described in the specification with respect to the genus. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

7. Claims 126 and 178-131 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The following reason(s) apply: 

a) Claims 126 and 128-131 are vague and indefinite in that it is not known 
what is meant by perphenazine residue. Residue is a broad term, which does 
not define what else is attached to the perphenazine. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1-3, 7, 8, 10, 15, 26, 30, 31 , 33, 38, 39, 42-45, 49, 50, 52, 57, 93-96, 98, 
117-119, 124-126, 128, 130 and 131 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Craig, U.S. Patent No. 2,914,528. U.S. '528 teaches the compounds, 
compositions, process of preparing and method of use of the compounds of formula I 
where A is -(CH 2 )3-; SO2CF3 is bound in the 2 position of the phenothiazine ring; R1 and 
R 2 together with the nitrogen to which they are attached form a piperazinyl ring 
substituted by N-(ou-alkanoyloxyalkylene) such as -(CH 2 )40-C(=0)-CH2CH 2 CH3 as set 
forth in example 24. 

9. Claims 1-4, 7, 8, 10, 15, 26, 27, 30, 3.1, 33, 38, 39, 42-45, 49, 50, 52, 57-59, 61- 
64, 67, 68, 70, 75, 93-96, 98, 117-119, 124-126 and 128-131 are rejected under 35 
U.S.C. 102(b) as being anticipated by Smith Kline & French Laboratories, GB Patent 
No. 829,246. GB '246 teaches the compounds, compositions and method of use of the 
compounds of formula I where A is -(CH 2 )3-; Y is CF 3 ; R 6 is -(CH 2 ) 4 0-C(=0)- 
CH 2 CH 2 CH 3 , -(CH 2 ) 2 0-C(=0)-CH 2 CH 3 , -(CH 2 ) 2 0-C(=0)-CH 2 CI, -(CH 2 ) 2 0-C(=0)- 
CH 2 CH 2 CHMe 2 , -(CH 2 ) 2 0-C(=0)-CH=CH-CH 3 , -(CH 2 ) 2 0-C(=0)-0-CH 2 CH 2 CI, etc. as 
set forth in example 5, 17, etc. 



10. Claims 1-3, 7, 8, 10, 15, 26, 30, 31, 33, 38, 39, 42-45, 49, 50, 52, 57, 93-96, 98, 
117-119, 124-126, 128, 130 and 131 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Edgerton, U.S. Patent No. 2,944,053. U.S. '053 teaches the compounds, 
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compositions and method of use of the compounds of formula I where A is -(CH 2 )3-; Y is 
COCF 3 ; Ri and R 2 together with the nitrogen to which they are attached form a 
piperazinyl ring substituted by N-(co-alkanoyloxyalkylene) or N-(oj- 
alkanoyloxyalkyleneoxyalkylene) such as -(CH 2 )4-0-(CH2)4-0-C(=0)-CH2CH 2 CH3 or - 
(CH 2 )2-0-C(=0)-CH 2 CH 3 as set forth in examples 5,11, etc. 

1 1 . Claims 1-3,7,8,10,15, 26, 30, 31 , 33, 38, 39, 42-45, 49, 50, 52, 57, 93-96, 98, 
117-119, 124-126, 128, 130 and 131 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cusic, U.S. Patent No. 2,969,358. U.S. '358 teaches the compounds, 
compositions and method of use of the compounds of formula I where R is -(CH 2 ) 3 -0- 
C(=0)-CH 2 CH 3 as set forth in column 6. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1-4, 7, 8, 10, 15, 26, 27, 30, 31, 33, 38, 39, 42-45, 49, 50, 52, 57-59, 61- 
64, 67, 68, 70, 75, 93-96, 98, 117-119, 124-126 and 128-131 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Smith Kline & French Laboratories, GB 
829,246. The generic structure of GB 829,246 encompasses the instantly claimed 
compounds (see Formula I, page 2) as claimed herein. Examples 5, 17, etc. which 
anticipate the claims herein as set forth above may differ in nature of the A, Y, R^ R 2 , 
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R3, R4, R 5 and R 6 substituents. Page 1 , line 37 through page 2, line 50 define the 
substituents as follows: Y represents perfluoroalkyl of 1 to 3 carbon atoms, preferably - 
CF 3 ; A represents a straight or branched alkylene chain of from 2 to 6 carbon atoms 
separating the nitrogen atoms linked thereto by at least two carbon atoms; R1 is H; R 2 , 
R 3 , R4 and R 5 each represent methyl, ethyl or hydrogen; R 6 represent the 

following: aliphatic-acyloxy-lower alkyl having from 1 to 6, preferably 2 to 4 carbon 

atoms in the acyloxy portion and 2 to 6 carbon atoms in the lower alkyl portion, such as 
acetoxyethyl, crotonoyloxyethyl, butyryloxybutyl or isocaproyloxyethyl,.... The 
compounds of the instant invention are generically embraced by GB '246 in view of the 
interchangeability of the substitutions of the phenothiazine ring system. Thus, one of 
ordinary skill in the art at the time the invention was made would have been motivated 
to select for example crotonoyloxybutyl for R 6 as well as other possibilities from the 
generically disclosed alternatives of the reference and in so doing obtain the instant 
compounds in view of the equivalency teachings outlined above. 

Election/Restrictions 
13. The Applicants' are reminded that the compounds of claim 1 have only been 
examined to the extent that the species contain the perphenazine core, i.e. 
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14. Claims 12-14, 16-25, 35-37, 54-56, 72-74, 97, 99-1 16 and 127 are withdrawn 
from further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected 
invention, there being no allowable generic or linking claim. Election was made without 
traverse in the reply filed on May 1 , 2006. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brenda L. Coleman whose telephone number is 571- 
272-0665. The examiner can normally be reached on 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James O. Wilson can be reached on 571-272-0661. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Application/Control Number: 1 0/808,541 Page 1 5 

Art Unit: 1624 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Brenda L. Coleman 

Primary Examiner Art Unit 1624 

January 30, 2007 
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COMPLETE SPECIFICATION 

Improvements in or relating to New Perfluor oalkyl- 
phenothiazine Derivatives 



We, Smith Kline & French Labora- 
tories, a corporation organized under the 
laws of the Commonwealth of Pennsylvania, 
one of the United States of America, of 1530 
Spring Garden Street, Qty of Philadelphia, 
Commonwealth of Pennsylvania, United 
States of America, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it is performed, to be particularly described 
in and by the following statement: — 

Tins invention relates to new 10-(paper- 
azinylalkyi) - perfmoroalkylphenothiazine 
derivatives. The novel compounds of this in- 
vention are of value as therapeutic agents. 

More specifically, the compounds of this 
invention have utility as antiemetics, tran- 
quilizers, antihistamines, spasmolytics, anti- 
shock agents and potentiators of various drugs 
such as analgetics and anesthetics. When used 
as tranquilizers, these compounds have the 
ability to abate mental disturbances such as 
anxiety, confusion or excitation without 
physical incapacitation, In addition, these 
compounds have chemotherapeutic or anti- 
microbial activity, such as antibacterial and 
fungicidal activity. Further, the novel com- 
pounds of this invention have a surprisingly 
low d egree of treaty. 

The compounds of mis invention are 10- 
(piperazmylalkyi) - perfiuoroalkvlphenothi- 
azine derivatives represented by the general 
formula: 



Formula I. 




35 



wherein: 

Y represents perfluoroalkyl of 1 to 3 carbon 
atoms, preferably — CF„ 

A represents a straight: or branched alkylene 
chain of from 2 to 6 carbon atoms separating 40 
the nitrogen atoms linked thereto by at) least 
two carbon atoms, 

RiisH, 

R2, R 3 , R* and e a c h represent methyl, 
ethyl or hydrogen, 45 

R<, represents the following: 

cydoalkyj of 5 or 6 carbon atoms, for ex- 
ample, cytlopentyl and cyclohexyi; 

cydoalkyldkyl of from 6 to 10 carbon 
atoms, such as £<ydohexyiethyi and fi- 50 
cyrJopentyhnethyl; 

atkertyt of from 2 to 6 carbon atoms such 
as ally! and isocrotonyi; 

didlkyhmtnw - lower - <dkyl having one to 
six carbon atoms in each of the alkyi por- 55 
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tions and 2 to 6 carbon atoms in die lower 
alkyl portion, preferably dimethyl or di- 
ethylammo-lower-alkyl, for example 
dimethjdaminobiityi and ctfethylamino- 

5 ethylj 

hydroxy - lower - alkyl of from 2 to 6 
carbon atoms, for example, hydroxyethyl 
and hydroxybutyl; . 
hydroxy - fearer - dkyl -ary- Zopxr - cwyt 
10 the lower alkyi portions having 2^ to 6 
carbon atoms, for example, w-hydroxy- 
ethoxyethyl and *>-hydroxypropoxy- 
propyl; 

pteryJ/ chmamyk furoyhxybutyl; furoyl; 

15 thenyl; 

monocyclic ardkyi having 2 to 6 carbon 
atoms in the alkyl portion, for example, 
phenyUower-aSky^ snch as benzyl, phen- 
ethyl and a>-phenylbutyi ; 

20 aliphatic acyl of from 1 to 6, preferably 
1 to 4 carbon atoms, tor example, f ormyi, 
acetyl, butyryi, propionyi, caproyL, iso- 
caproyi, or crotonyl or halogenated deriva- 
tives of said aHphfltin acyls such as chloro- 

25 acetyl, trMuoroacetyl, heptafluorobutyryl 
and dichloroacetyl; aUcycUc dipltatic acyl 
of from 7 to 10 carbon atoms, such as 
cydopentylpropionyl, hexahydrobenzoyl 
and cydoh exylbuly ryl; numocycUc aryl- 

30 aliphatic acyi of from 6 to 10 carbons, such 
as dnnnmoyi, phenylacetyl, phenylpro- 
pionyl or benzoyl; carbomethoxy; carb- 
ethoxy; carbobenzoxy; carbamyl; 
didkyl carbamyl having 1 to 6 carbon atoms 

35 in the alkyl portions snch as diethyicarb- 
amyl or dimethyicarbamyl ; N-phenyl 
carbamyl; 

aliphatic - acyloxy - lower - alkyl having 
from 1 to 6, preferably from 2 to 4 carbon 

40 atoms in the acyloxy portion and 2 to 6 
carbon atoms in the lower alkyl portion, 
such as acetoxyethyl, cxotonoyioxyethyi, 
butyryloxybtrtyi or isocaproyioxyethyl and 
monocyclic aroyloxy - lower - alkyl hav- 

45 ing 2 to 6 carbon atoms in the lower alkyl 

C- m snch as benzoyluxy-4ower-alkyL 
of the acyl moieties defined above 
under "acyi" can be used as substi- 
tnents on the oxygen atom of the hydroxy- 
50 lower-alkyi moieties. 

The vames of Y, A, R,, IU, »3, R*, Ra and 
Re in Formula I should be chosen so that in 
any one compound, when T is CF„ A is 
propylene and Rx, R=, R«, R« and Rs are each 
55 h ydr o ge n, R« is not hydroxy-lower-alkyl hav- 
ing 2 or 3 carbon atoms in the alkyl portion, 
nor ali phatic acyioxy-lower-alkyi having 1 to 
6 carbon atoms in the acyloxy portion and 2 
or 3 carbon atoms in the lower alkyl portion. 
60 ' Advantageous compounds of this invention 
are represented by the above structural formula 
when: 

Y repreesnts trifruoromethyl, 
A lyp nwa M it y ethylene, propylene or 2- 
65 methyl-propylene, 



R 2J R„ R^ and Rs represent hydrogen, and 

R^ represents hydroxy - lower - alkyi, 
aliphatic acyloxy - tower - alkyl or hydroxy- 
lower - alkyi - oxy - lower alkyL When A 
represents ethylene or 2^nethylpropylene, and 70 
hydroxyl - lower - alkyl having 4 to 6 carbon 
atoms in the alkyl portion, aliphatic acyloxy- 
lower-alkyl having 1 to 6 carbon atoms in the 
acyloxy portion and 4 to 6 carbon atoms in the 
lower alkyl portion, or hyd^oxy4ower-alkyl- 75 
oxy-lower-alkyi, when A represents propylene. 

By the term "alky!" where used herein, 
aliphatic groups having not more than 6 
carbon atoms and, preferably not more than 
4 carbon atoms, is intended except where 80 
otherwise specifically i nd ic a ted . 

The term "lower alky!" is used in connec- 
tion with alkyiene residues and as thus used 
represents aliphatic groups of from 2 to 6 
carbon atoms, preferably 2 to 4 carbon atoms 85 
except where otherwise specifically indicated. 

This invention also includes salts of the 
above dpffofd bases formed with nontoxic 
organic and inorganic acids. Such salts are 
easily prepared by methods known to the art 90 
The base is reacted with either the calculated 
amount of organic or inorganic arid in water- 
misciblc solvent, such as acetone or ethanol, 
with isolation of the salt by concentration and 
cooling, or an excess of the acid in water- 95 
immis cible solvent, such as ethyl ether or 
chloroform, with the desired salt separating 
directly. Exemplary of such organic salts are 
those with maldc, fumaric, benzoic, ascorbic, 
pamoic, succinic, bismethyienesalicylic, 100 
methanesnlf onic, ethanedi sulfonic, acetic, pro- 
pionic, tartaric, salicylic, citric, gluconic, lactic, 
malic, mandeiic, tinnamic, dtraconic, aspartic, 
stearic, palmrric, imconic, ^ycolic, pnamino- 
benzoic, glutamic, benzene sulfonic and theo- 105 
phylline acetic acids as well as with the 8- 
halotheophyllines, for example, 8-chlorotheo- 
phyfline and 84)ix>mo theophylline. Exemplary 
of such inorganic salts are those with hydro- 
chloric, hydrobrornic, sulfuric, sulfamic, phos- 110 
phoric and nitric ados. Of course, these salts 
may also be prepared by the classical method 
of double decomposition of appropriate salts 
which is well known to the art 

The co mp ounds of this mvention are pre- 115 
pared using 2 - perfiuoroalkylphenothiazine 
starting materials which are prepared by 
methods well-known to the art and most 
readily by dassiral methods of phenothiazine 
formation, such as thionarion of properly sub- 120 
stituted 2-perflroroalkyldiphenyl amines, 
namdy, the Bernthsen reaction. Reference may 
be had to " S. P. Massie, Chemical Reviews, 
54; 794 (1954)". 

The 2 - peiflnoroalkylphenothiazme nucleus 125 
is condensed with a reactive pipeiazinylalkyi 
ester having the desired piperazinyialkyl group. 
The condensation is carried out by refluxing 
the reactants in an inert aromatic solvent, such 
as benzene, xylene or toluene, in which at least 130 
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3 



one of die reactants must be soluble. A 
able acid-binding agent may be included, such 
as an alkali metal amiri^ preferably sodium 
amide ox potassium amide; an alkali metal 

5 hydroxide, preferably potassium hydroxide; an 
alkali metal hydride, preferably sodium 
hydride; or alkali metal aryl or alkyi com- 
pounds, preferably phenyl sodium. 
The piperaanyMkyl ester is preferably used 

10 as the free base although the acid addition 
salts may be used with a corresponding 
increase in the amount of inorganic base as 
defined above. Any reactive piperazinylalkyl 
ester containing the desired substituted piper- 

15 azhryialkyi group may be used, such as the 
hafides, preferably bromide or chloride, or the 
sulfonic or sulfuric esters, preferably the p- 
toluene sulfonate. 
Tte 10 - (piperazinyialkyp - perfluoroalkyl- 

20 phenothiazines are alternatively prepared by 
methods which involve chemical modifications 
of an alkyl chain which has a reactive, terminal 
group such as a halogen, a carboxy, tosyiate, 
aldehydo or cyano group and which is attached 

25 to the 10-position of the parent 2-perfluoro- 
alkyiphenodriazine. Such methods are con- 
veniently used to prepare 10 - (N - substituted- 
piperazinylalkyl) - 2 - perfluoroalkylpheno- 
thiazines and are particularly valuable for the 



preparation of the piperazines unsubstituted at 30 
the terminal N position which are useful inter- 
mediates for the preparation of the compounds 
of this invention. These synthetic procedures 
will be more evident from the following 
description. 35 

For example, the 2 - perftooroalkylpheno- 
thiazines substituted in the 10-position with 
an alkyl chain containing a terminal reactive 
ester group, such as tosyiate, are prepared as 
in the following procedure. A 2-tetrahydro- 40 
pyranyi ether of a haloalkanol is condensed in 
an inert solvent, such as xylene, with a 2-per- 
fiuoroalkylphenothiazine in the presence of an 
acid binder, such as sodarnide, to give a 10- 
(<d - tetrabydropyranyloxy - alkyi) - 2 - per- 45 
fluoroalkyiphenotinazine. The protective 
pyranyi group is removed with acid, for ex- 
ample, hydrochloric acid The resulting 10- 
(oj - hydroxyalkyi) - 2 - perfluoroalkylpheno- 
thiazine derivatives is then esterified with an 50 
appropriate acyi halide, such as tosyi (p~ 
tohiene sulfonyi) chloride to give the desired 
reactive ester, in this case the tosyiate. The 
resulting ester is reacted with a piperazine, pre- 
ferably at reflux in alcohol with a mild alkali. 55 
This procedure is illustrated in the following 
scheme: 



A —OH I 



A-o-so 2 - ^ y <:n 3 




It is, at times, convenient to react the 10- 
60 (« - hydroxyalkyi) - perfluoixjalkylphenothi- 
azme derivative obtained as hereafter described 
with a reactive inorganic halide, such as 
thionyi chloride, tinonyl bromide or phospborus 
pentachloride, in a non-ionic solvent, such as 
65 benzene or xylene, id give a 10 - (*» - halo- 
alkyl) - rjerfluoroalkylrAenothiazine which is 
then reacted with a piperizine preferably in 
excess or in the presence of an acid binder, 
such as sodium carbonate in an aqueous alcohol 
70 medium. 

As a further example of the preparation of 
these compounds, certain 10 - («*> - piperazinyl- 



alkyl) - 2 - perfluoroalkylphenotfciazine deriva- 
tives are prepared from the terminal primary 
amine derivatives by condensing a 10-(o»- 75 
anrinoalkyi) - 2 - perflnoroalkylphenotTriazine 
(made readily by reduction of the »-cyano- 
alkyl analogue) with a substituted bis - (B- 
haloalkyl) - amine, such as an aralkylbis - (/3- 
haloalkyl) - gmmp, to give a 10 - [w - (N- 80 
substituted - piperazinyl) - alkyl] - perfluoro- 
alkyiphenothiazine such as a 10 - [« - (N- 
aralkyipiperazmyl) - alkyl] - perflnoroalkylr 
phenothiazine as specifically illustrated in the 
following scheme showing the formation of the 85 
N-aralkyrpTTjerazinyi derivatives. 



4 
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10 



20 



25 



30 



35 



40 



45 




X-CH 2 -CH 2 



X-Cfy-CHa 



>-ora%l 




X as used in the above and following scneme 



The compounds of Formula I where R« is 
an easily removed group such as an acyi group 
are useful intermediates for preparing other 
N-substituted cornpounds of this invention by 
hydrolysis followed by reaction with reactive 
esters such as bromides, iodide or chlorides or 
with ethylene aside. This route of synthesis 



N-aralkul 



conveniently gives compounds of this inven- 
tion in good yield and purity which would be 
obtained otherwise with more difficulty. For 
example, the production of 10 - (NT - substi- 
tuted - piperazmylalkyi) - 2 - pernuoroalkyl- 
phenothiazines may be accomplished by pro- 
tecting the nitrogen of the piperazmylalkyi 
ester with a f onnyl group by the following 
procedure: 



15 




N-CHO 



The monosubsthinted piperazine is heated at 
reflux with an excess of a formic acid ester, 
such as methyl or ethyl formate. The vola- 
tile* are removed in vacuo and the desired^N- 
fornrylpiperazinylalkyl ester isolated ^dis- 
tillation or fractional crystaffizatian. Option- 
ally, the N-tbrmy^HperazhTyialkyl ester may 
be formed by reversing the order of reaction, 
for instance by N - formulating w - bydroxy^ 
lower - alkyipiperazine and then reacting with 
thkmyi chloride to form N - (« - chlnro- 
lower - alkyl) - N - fomytpiperaane. This 
N-fonnyi ester is rea c ted with 2 - perfluoro- 
alkyiphenothiazine to give 10-[»-(N-formyl- 
piperazinyl) - afcyi] -2-TjerfixicH»a%ir^mo- 
thiazine. The protective forrnyi grou p is 
removed by mfld hydrolysis c ondit i ons , such 
as with dilute sodium hydroxide solution, to 
give the desired 10 - (» - piperazmylalkyi) - 2r- 
peifluoroalkyiphenotr^ Alternatively, the 
protecting group may be a benzyl group which 
cannot be removed by hydrolysis but will be 
removed by catalytic hydiugenminn, 

This compound is further N-snbstrtnte d by 
alkylation methods, such as with a reactive 
ester as discussed above in th e pres ence °* 
base, for - hr**" 1 ^ with a substituted alkyl 
hafide with potassium carbonate. Alterna- 



tively, hydroxy alkylation can be accomplished 
by reaction with an alkyiene oxide such as 
ethylene oxide, or alklation by N-acyiation 
followed by reduction of the resulting amide, 
Jot instance by reduction with lithium 
^aluminum hydride in tjetrahydrofuran. 

The-foBejming is a general description of 
the main synthetic routes in the preparation 
of 10 - (« - piperazmylalkyi) - 2 - perfluoro- 
alkylpheothiazine derivatives. It will be 
readily apparent to one skilled in the art that 
variations of these procedures are rrtgsibl&Of 
particular advantage as preparative procedures 
are the first two methods discussed, namely, 
substitution of 2 - pafluoroalkyiphenothiazine 
in the 10-poshion of the nucleus by reaction 
with a reactive piperazmylalkyi ester, and 
utilization of 2 - permioroalky^ienothiazme 
derivatives substituted in the lO^ositian with 
aliphatic chains containing a reactive terminal 
group. 

It will be readily apparent to one skilled in 
the art that certain of the compounds of this 
invention, notably those in A is represented 
by an aliphatic carbon chain branched so that 
an asymmetric carbon atom is formed of where 
the cu-piperazinyl moiety is C-snbstitnted, may 
be present as optical or ds-trans isomers. The 
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connotation of the general formulae presented 
herein is to include the separated d or / optical 
isomers as well as the dl mixture of these 
isomers. If desired, the isomers may be 

5 separated for individual use by separation 
methods known to the art, such as fractional 
crystallization of the ^tartrate salts of the per- 
fluoroalkyiphenothiazine derivatives. Alterna- 
tively, a synthesis starting with an optically 

10 active side chain may yield the desired optical 
isomer. 

The following examples will be illustrative 
of compounds of mis invention and the pro- 
cedures for their preparation and will serve 
15 to make fully apparent all of the compounds 
embraced by the general formula given above 
and the preparation thereof respectively. 

EXAMPLB 1. 

A suspension of 69.0 g. of 2 - trifluoro- 
20 methyiphenothiazine in 1 L of toluene with 
10.0 g. of sodium amide is heated at reflux 
with high speed stirring for 15 minutes. A 
solution of 54.1 g. of 1 - formyl - 4 - (V- 
chloropropyi) - piperazine, [prepared by ror- 
25 mylating 1 - (3 1 - hydroxypropyl) - piperazine 
by remixing in an excess of methyl formate, 
purifying the 1 - formyl - 4 - (3 1 - hydroxy- 
propyl) - piperazine by vacuum distillation, 
reacting this compound with an excess of 

30 mtonyi chloride at reflux and isolating the 
desired 1 - formyl - 4 - (3 1 - chlorofwopyi> 
piperazine by neutralization with sodium car- 
bonate solution followed by distillation] in 200 
mL of toluene is added. The reflux period 

35 is continued for four hours. The cooled reac- 
tion mixture is treated with 200 mL of water. 
The organic layer is extracted twice with dilute 
hydrochloric add. The acid extracts are made 
basic with ammonia and extracted with ben- 

40 zene. The volatiles are taken off bt vacuo at 
the steam bath to leave a dark brown oil which 
is 10-[3M*-fonnyjpir«razm 
triflnoromethylphenomiazme. It can be dis- 
tilled at 260° C at 10 microns, or used directly 

45 without distillation & desired. 

Example 2. 
A solution of 33 g. of 10 - (2 1 - chloroe%l> 
2 - trifluorometfayiphenothiazinc (prepared by 
the reaction of ethylene oxide with 2-triflnoro- 

50 methylphenothiazine followed by subsequent 
treatment of the ft - hyd r oxyed iy l compound 
whh dnonyl chloride) and 25 g. of anhydrous 
piperazine in 200 mL of isoamyi alcohol is 
heated at reflux for twelve hours. The reac- 

55 tion mixture is then washed well with water. 
The organic layer is extracted with dilute 
hydrochloric acid. After neutralizing with 
ammonia and extracting with ethyl acetate, 
drying and evaporating the acetat e extracts 

60 gives 5 g. of the crude base, 10 - (2 1 - paper- 
azinylethyi) - 2- trifluocomcu\ylphenothiazh^ 
A suspension of 3.9 g. of 10 - (2 1 - piper- 
aztnylethyi) — 2 — trifluoiomethylphenothiaznie, 
2.0 g. of 2 - buomo - 1 - diethyiarmnoethane 

65 and 0.5 g. of sodium amide in 50 mL of ben- 



zene is heated at reflux with stirring for six 
hours. The reaction mixture is isolated by the 
procedure of Example 1. The crude syrup, 
10 - [2 1 - O - N - m'e%lammoethylpiper- 
azinyl) - ethyl] - 2 - trifluon>memylpheno- 70 
thiazine, is purified by molecular distillation, at 
195° C. at 1 micron. 

Example 3. 
A solution of 24.0 g. of 10 - (3 1 -hydroxy- 
propyl) - 2 - trifluoromerhylphenothiazine p~ 75 
toluene sulfonate, (prepared by reacting 2 - tri- 
hHioromethylphenothiazine with y - bromo- 
propyltetrahydropyranyl ether, removing the 
protective group with mineral acid and a cy lat- 
in with tosyi chloride in pyridine), 20.0 g. of 80 
NThydroxyethoxyethyipiperazine in 300 mL of 
ethanol with 10.0 g. of potassium carbonate 
is heated for six hours with stirring. The solu- 
tion is diluted with water, evaporated in vacua 
and extracted with ethyl acetate. The dried 85 
oragnic extract is evaporated to leave a crude 
syrup of 10 - [3 1 - N - hydroxyethoxyethyl- 
piperazmyi) - propyl] - 2 - trifluoroniethyi- 
phenothiazine. 

Example 4. 90 
Heptafluoropropylbenzene (180 g.) is slowly 
added to a mixtaire of nitric acid (<£ 1.5) and 
concentrated sulfuric arid while itiamftmiwig 
temperature at 20— 30° C The reaction mix- 
ture is quenched in an ice slurry, taken up in 95 
benzene and dried. Distillation at 100° C at 
10 mm. gives 1 - heptafluoropropyl - 3 -nitdo- 
benzene. A mixture of 125 g. of this com- 
pound in 300 mL of purified dioxane is 
reduced with hydrogen at 2,000 rxs.1 in the 100 
presence of 15 g. of Raney nickel catalyst. 
Dilution with benzene, filtering the catalyst 
and evaporation gives a residue 3-heptafluoro- 
propylanilme, b.p. 95 to 96° C, at 12 mm. 

Equivalent amounts of potassium carbonate, 105 
2-chIorobenzoic acid and the anile with 5.0 g. 
of copper powder in 500 mL of amyi alcohol 
are heated at reflux with stirring for 24 hours. 
The basic reaction mixture is subjected to steam 
distillation. The residue is an aqueous slurry no 
of the desired product as the sodium salt, 2- 
(3 l - heptamioropi^ylr^enyiamino) _ benzoic 
arid The free acid is obtained by trituration 
with excess dilute hydrochloric add 

The water-washed ammobenzoic acid (225 115 
g.) is decarboxyiated by heating at 200° C 
until the evolution of carbon dioxide ceases. 
A mixture of 33 J g. of the resulting crude 
solid, 3 - hqit^nnrnprrrr^diphpn y^amm^ and 
17.4 g. of sulfur and 0.3 g. of iodine is heated 120 
at 160—190° C until the evolution of hydro- 
gen sulfide ceases. The reaction mass is then 
extracted with hot benzene. Concentration and 
cooling separates greenish yellow platelets of 

2 - heptau^ropropylpteiodiiazina 125 
A suspension of 20.0 g. of 2-heptafluoro- 

propylphenothiazine, 12.0 g. of 3-chloro-l- 
(N - hydroxyemylpiperazmyl) - propane and 

3 g. of potassium carbonate in 300 mL of 
toluene is heated at reflux for four hours. After 130 
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working up the mixture as in Example 1, a 
viscous syrup, 2 - beptanSioropropyl - 10 - [3 - 
(N - hydroxyerhylpip^azinyi) - propyl] - 
phmottaazine, is obtained by molecular dis- 

5 tillatton. 

A solution of 2.0 g. of this base in 25 mL 
of ethyl acetate is reacted with a slight excess 
of maldc acid in ethyl acetate. Concentration 
and oooKng gives the dimaleam salt. 

10 Example 5. 

A solution of 103.5 & of 10-[^-(N-foroiyi- 
piperazinyi - propyl] - 2 - irinuorornethyi- 
phenothiazine (made as in Example 1) in 400 
mL of ethanol and 218 mL of water 

15 containing 26 mL of 40% sodium 
hydroxide solution is heated at reflux for 
two hours. The alcohol is taken off m vacua 
on the steam bath. The residue is swirled with 
benzene and water. The dried benzene layer 

20 is evaporated in vacua. The residue is vacuum 
distilled to give a viscous, yellow oil, 10-(3 X - 
piperazinyl - propyl) - 2 - trifluoromethylr- 
^Mthiazine, distilling at 210—235° C at 
0 5 to 0.6 mm A suspension of 7.8 g. of 10- 

25 (3 1 - piperazinyrpropyi) - 2 - trifluorornethyl- 
phenothiazme (made in the above manner), 
3.4 g. of to^romobutanol and 8.0 g. of potas- 
sium carbonate in 150 mL of xylene is heated' 
at reflux with stirring for five hours. After 

30 working up the reaction mixture as in Example 
4, and distiffing the crude basic residue, a 
viscous syrup is obtained, 10 ~ [3 1 - (N - a>- 
rtydroxybutyrpqjerazpyj) - propyl] - 2 - tri- 



35 A solution of 1.1 g. of the base is dis- 
solved in 25 mL of pyridine and 05 mL of 
butyryi cMoride is added. After standing at 
room terDperarnre for 12 hours, the react i on 
mixture is quenched The separated product is 

40 washed well with water, dried in vacuo and 
taken up in ethyl acetate ether. Dry hydrogen 
rhlnrirfe gas is passed through the solution to 
separate crystals of 10 - [3* ~ (N - » -butyryl-- 
oxyb my Ipiperazmyl) - propyl] - 2 - triftuoro- 

45 methyiphmotiiiaziDe dirrydrochloride. 

Example 6. 
A sohrrioa of 35 g. of 10 - (3 l - piperazinyr- 
propyi) - 2 - frifhiarrmieflhyiphenothiazine 
(made as in Example 5% in 150 g. of benzene 

50 is swirled -while 1.8 g. of phenyiacetyl chloride 
is added dropwise. After standing overnight, 
the separated crystals of 10- ^-(N-phenyt- 
acetyrpiperazinyl) - propyl] - 2 - fnfhirno- 
metbytphenothiazme hydrochloride are re- 

55 moved by filtration and washed with ether. 
Sample 7. 
A solution of 3.8 g. of 10 - (2 1 - oiper- 
azinyiethyl} .2 - tTHhrrmiTnt^ylpheiinthiazine 
(made as in ttrarrple- 2) in 150 g. of benzene 

$0 with 4 mL of pyridine is swirfcd while 3 mL 
of pryHr anhydride are The reaction 

rnixtnre is allowed to stand overnight and 
evaporated to dryness. The residue after the 
usual acid extraction and iieutralization, is 

65 taken up in ethyl acetate and reacted with one 



equivalent of maleic acid to give 10 - [2* - (N- 
aaetylpiperazmyl) - ethyl] - 2 - trifluoro- 
methylphenotbiazine rnaleate. 
Example 8. 

A solution of 8.6 g. of 10-[3 1 ^-hydroxy- 70 
emylpiperazmyl)propyl] - 2 - trifluoromethylr- 
phmon^iazine in 50 g. of pyridine is swirled 
as 3.0 g. of benzoyl chloride is added. The 
reaction rnixtnre, after standing for eight hours, 
is poured into a large volume of water. The 75 
material which separates is washed well with 
water, taken up in ether, and treated with 
ethereal hydrogen chloride to give crystals of 
10 - [3 l - (N - berooyioxyeth^pirwiazmyO- 
propyi] - 2 - trifluoromethyipr^ 80 
^hydrochloride; melting point 226—228° C 
Example 9. 

A suspension of 26.7 g. of 2 - trifluoro- 
methylphenothiazine, 25.0 g. of N-carbethoxy- 
N l - (y - chloro -P- methylpropyl) - piper- 85 
azihe, prepared by condensing N - carbethoxy- 
piperazine with 3 - bromo - 2 - methylpropyl- 
chloride, and 4.5 g. of sodium amide in 500 
mL of toluene is reacted and worked up follow- 
ing the procedure of Example 1 to leave a dark 90 
oil, 10 - [3 1 - (N - carbethoxyp^erazinyl)- 
2 1 - methylpropyl] - 2 - trifhioromethyfpheno- 

Example 10. 

A solution of 28.4 g. of 10 - I3 l - (N~ 95 
carbethoxypiperazrnyQ - 2 1 - methylpropyl] - 
2 - trifluoromethylphenothiazine (made as in 
Example 9) in 300 mL of aqueous ethanol and 
15 mL of 40% sodium hydroxide solution is 
heated at reflux for four hours. The alcohol 100 
is removed in vacuo and the residue is swirled 
with benezene and water. The dried benzene 
layer is evaporated. The thick residue is dis- 
tilled to give a viscous, yellow, oil, 10-(2*- 
methyi - 3 1 - piperazmyrprcpyl) - 2 - trir 105 
fluororn ^thylplii mothi?^'ng ) b.p. 210 — 215° C 
at 0.1 wwtv which solidifies upon standing. 

A portion of this base, 23 g* is dissolved 
in 75 mL of ethyl acetate and reacted with 3g. 
of mandelic acid in 50 mL of ethanoL Hie 110 
rnixtnr e is allowed to evaporate on the steam 
bath until the salt begins to separate. Cooling 
yields 10 - (2 1 - methyl - 3 1 - piperazmyl- 
propyi) - 2 - trifluoiometfay^henothiazme 
dfirwridflatr. s 115 

A second portion of the base, 2,9 g., is dis- 
solved in 75 mL of ethyl acetate and mixed 
with 5 ml of alcoholic hydrogen bromide. 
Cooling gives the dihydrobromide salt of the 
base. 120 

A solution of 5.7 g. of 10 - (2 1 - methylr 
3 1 - piperaz mylp ropyl) - 2 - trifluoromethyl- 
pbenothiazine, in 150 mL of ethanol is warmed 
with L7 g. of ethylene oxide to 50° C for 
one hour. The volatiles are removed in vacuo 125 
to leave 10 - [3 1 - (N - bydroxyethyj^Hper- 
azinyl) - 2 1 - methylpiopyl] - 2 - trifluorD- 
rnethyiphenothiazine. 

A solution of 1j6 g. of the hydroxyethyl 
base in 50 mL of ether-benzene is h e a t ed at 130 
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reflux with 1 ml of acetyl chloride. The 
separated mononydrochtoride of 10 - [3 1 - (NT- 
acetoxyethylpiperazinyi) - 2 1 - merhyipropyl]- 
2 - tnfluoromethy lphenothiazine is optionaHy 

5 isolated as such or shaken in an ethyl acetate- 
sodium carbonate solution mixture and con- 
verted to the riirnaleare salt with an excess of 
maleic acid. 
A solution of 1.6 g. of the hydroxyethyi base 

10 in 50 ml of ether-benzene is heated at reflux 
with 0.8 g. of benzoyl chloride. The hydro- 
chloride of 10 - [3 1 - (N - benzoyioKyethyi- 
piperazmyl) - 2 l - methylpropyl] - 2 - txi- 
fluoromethylphenodiiazine is isolated as des- 

15 cribed above. 

Example 11. 
A solution of 2.7 g. of 10 - (3 l - piper- 
azinylpropyl) - 2 - trifluoromethy^henothi-- 
azine (made as in Example 5) and 1.5 g. of 

20 benzoyl chloride in 125 mL of benzene is 
heated at reflux for several hours. Concen- 
tration and standing yields crystals of the 
hydrochloride of 10 - [3 1 - (N - benzoylpiper- 
azrnyl) - propyl] - 2 _ trifluorometh^rAeno- 

25 thiazine. 

Another aliquot containing 2.7 g, of the 
base and 12 g. of 2-furoyl chloride is reacted 
and worked up as above to yield 10 - [3 1 - (N- 
fuxoylpiperazinyl) - propyl] - 2 - trifluoro- 

30 methylphenothiazine hydrochloride. 

Example 12. 
A suspension of 36.7 g. of 2-heptafluoro- 
propyiphenothiazine (made as in Example 4), 
4.0 g. of sodium amide and 27.5 g. of N- 

35 diethyicarbamyl - N 1 - (y - chloropropyl}- 
piperazine (prepared by reacting N - diethyi- 
carbamylpiperazine with y - chlor opropyl 
bromide in xylene with sodium amide in 300 
mL of toluene is heated at reflux for six hour. 

40 The reaction mixture is worked up following 
the procedure of Example I, but! the hydro- 
chloride salt is recovered and purified by 
crystallization to give 10 - [3 l - (NT - diethyi- 
carbamylpiperazmyl) - propyl - 2 - hepta- 

45 fluoropropylphenothiazine hydrochloride. 
Example 13. 
A solution of 53.0 g. of crude 10 - [3 1 - (N- 
dierhylcarbamylpiperaziuyi) - propyl] - 2- 
heprafliinm pt - npy t n hpnnthia^f> hydrochloride 

50 (made as in Example 12) in 200 mL of con- 
centrated hydrochloric and is heated at reflux 
for 10 hours. The solution is diluted with 
water and fitaed. The filtrate is neutralized 
with 40% sodium hydroxide solution. The 

55 separated product is taken up in chtorofbrm, 
dried and treated with hydrogen rMnritjt* gas 
to separate 2 - heptafluor op r op yl - 10 - (3 l 
piperazmyrpropyi) - phexiothiazme cHhydro- 
chloride. 

60 A suspension of 5.8 g. of this salt in 50 mL 
of toluene with L8 jj. of /^brcmoethyi acetate 
and 2.0 g. of potassium carbonate is h™frd at 
reflux, with stirring, fox 12 hours. Water is 
added to the cooled mixture. The resulting 

85 organic layer is extracted into dilute hydro- 



chloric acid. After neutralizing the extracts 
and taking the separated base up in benzene, a 
residue is obtained by evaporating the organic 
solvent in vacuo. This residue is chromato- 
graphed on alumina. The purified fraction of 70 
10 - [3 1 - (N - acetoxyettrylpiperazinyi)- 
propyl] - 2 - heptafluorr4>rop^henothlazme 
dirrydrochloride is taken up in ethyl acetate 
and mixed with alcoholic hydrogen chloride. 
Concentration in vacuo enables crystals of the 75 
dihydrochloride salt to be recovered. 
Example 14. 
A suspension of 2.6 g. <rf 10 - (3 1 - piper- 
azinylpropyl) - 2 - trifhiorornetikylpheii othi- 
azine (made as in Example 5), 0. 5 g, of sodium 80 
amide and 1.4 g. of 4 - chloro - 1 - dimethyl-- 
aminobutane in 50 mL of toluene is heated at 
reflux for 24 hours. After working up as in 
Example I, the viscous base, 10 - [3 T - (N- 
dmietfaylamuiobutyipir^razinyl) - propyl] -2- 85 
trifliinnwTiethyl phpnnffhia^itift is recovered. 

A solution of 1.0 g. of this base in 50 ml 
of ethanol is treated with 0.6 g. of methane- 
sulfonic acid. Trituration with ether and cool- 
ing gives the trmiethanesulphonate salt. 90 

Example 15. 
A suspension of 8.0 g. of 10 - (2 l - piper- 
azdnylethyl) - 2 - trifluoramethylpheaotrnWiie, 
1.8 g. of potassium carbonate and 1.6 g. of 
allyl chloride in 100 ml of aqueous ethanol is 95 
stirred at reflux for three hours. After work- 
ing up as described in Example 13, cry s ta ls 
of 10 - [2 1 - (N - aUylpiperazinyl) - ethyl] - 
2 _ tnfluoromethylphenoiliiazine dihydn>- 
chloride are obtained. 100 
Example 16. 

A suspension of 13.4 g. of 2-trifluorornethyi- 
phenothiazine, 2.1 g. of sodium amide and 
12.5 g. of 3 - chloro - 1 - (N - phenyipiper- 
azinyi) - propane in 250 mL of toluene is 105 
heated at reflux for eight hours. After work- 
ing up as described in Example 1, crystals of 
10 - [3 1 - (N - phenylpiperazmyl) - propyl] - 
2 - txifluorc^netiiylphenc^hiazirK maleate are 
recovered. no 
Example 17. 

A suspension of 26.7 g. of 2 - trifluoro- 
metfrylpheuothiazine in 600 ml of toluene with 
4.5 g. of sodium amide is heated at reflux and 
then reacted for six hours with 35.2 g. of 4- 115 
carbobenzoxy - 1 - (» - chloropDopyl) - 2£- 
diethyimperazine, prepared by reacting N- 
carbobenzoxy - 2>5 - diethylpiperazine with 
y-chloropropyi bromide in benzene with sodium 
amide. The reaction mixture rnnteintng 10- 120 
[3 1 - N - carbobenzoxy - 2 11 ,5 1X _ diefhyi- 
piperazinyl) - propyl] - 2 - trifluoromethyi- 
phenothiazme is washed with water and 
treated with dilute hydrochloric add. The acid 
extracts are warmed briefly, cooled and treated 125 
with sodium hydroxide solution. The separated 
base is taken up in ethyl acetate, dried and 
micromolecularry distilled to give the thick 
base, 10 - [3 1 - (2»5 11 - diethyipipera^yi>- 
propyl] - 2 _ trifruorornet^yipherMJtiriazrne. 130 
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A solution of 3.2 g. of the base in 75 ml of 
benzene is heated at reflux with 13, g. of iso- 
ootonyl chloride with sodium carbonate for 
several hours. The reaction mixture is treated 

5 with dilute hydrochloric acid after neutraliza- 
tion. The produce is taken up in ethyl acetate, 
dried and reacted with maleic acid to give 10- 
[3 1 - (N - isocrotonyi - 2 u ,5 n d iethylp iper- 
azinyl) - propyl] - 2 - trifhioroniethyipheno- 

10 thiazine dimaleate. 

Another solution of 33 g. of the base in 
75 mL of benzene is reacted with 1 5 g. of 
dichloroacetyi chloride as above to give the 
monohydiochkmde salt of 10 - [3 1 - (N - di- 

15 chloroacetyi - 2S5 1 - diethy^erazinyl)- 
piopyi] - 2 - tiiffuoromemy^ienoihiazu^ 
Example 18. 
A suspension of 2.7 g. of 10 - (3 1 - piper- 
azinylpiopyi) - 2 - trffluorometh^henotln- 

20 ixample 5) in 50 mL of dimethyl fbrm- 

amide with 1.0 g. of potassium carbonate is 
stirred while 13 g. erf benzyl chloride is added. 
The solution is heated at 80° C for four hours 
and poured into an excess of water. The result- 

25 hig precipitate is washed and extracted into 
benzene. An excess of hydrogen chloride in 
ethyl acetate gives 10 - [3 1 - (N - benzyjr 
piperazinyl) - propyl] - 2 - trifluoromethyi- 
phenothiazine dihydrochloride. 

30 Another portion of 2.7 g. of the base is 
reacted with 1.9 g. of phenethyl bromide, as 
above, to give 10 - [3 1 - (N - phene&y^per- 
azinyi) - propyl] - 2 - trin^onsnethylpheno- 
rhia^inp dihydrochloride. . 

35 Another portion (2.7 g.> is alkylated with 
22 g. of <* - phehyflratyl bromide to give the 
N - *» -pheny&mtyl analogue. 

The base (5.4 g.) is alkylated with 2.6 g. 
of thenyl rM" "^. as above. The dimaleate 

40 salt of 10 - [3 1 - (NT - thenylpiperazinyi)- 
propyl] - 2 - trinuoromethylphenothiaz^ is 
obtained by reacting the crude base with an 
excess of maleic add in ethyl acetate solution. 
Example 19. 

45 A solution of 2.8 g. of 10 r (2 1 - methyl- 
3 1 - piperazmyipropyi) - 2 - tzin^iornmethyi- 
pfifmathifl^np (Example 10) and 1.6 g. of 
cyclopentylpropionyl chloride in 50 mL of ben- 
zene is heated at reflux for three hours. The 

50 solid separates to g£ve crystals of 10 - [3 1 - 
(N - cyclopeulylpropiony^Hperazmy^ - 2 1 
m eihylpi o pyl ] - 2 - triftuoromethylphettothi- 
azme hydrochloride. 
Another solution of 2.8 g. of the base is 

55 reacted with L5 g. of hexahydrobenzoyl 
chloride, as above, to give the hydrochloride of 
10 - [3 L - (N _ hexahydrobenzoyipaperazmyi^ 
2 1 - methylpropyi] - 2 - trihWometfaylpheno- 
thiazme. 

60 The base (2.8 g.) is reacted with 2.0 g. of 
/J-cydohexyietbyi bromide in dimethyifbrmr- 
amide and 1.0 g. of potassium carbonate is 
reacted and the product isolatpd as described 
in Example 13, to give die dnnaleate salt of 

65 10 - [3 1 - (N - cydohexyiethylpiperazinyl)- 



2 1 - methyipropyl] - 2 - trMuoromethyipheno- 
thiazine. 

Example 20. 
A sdtnion of 3.4 g. of 10 - [3 1 - (N- 
hydroxybutyipiperazinyi) - propyl] - 2 - tri- 70 
fluoromethyiphenothiazine (Example 5) in 25 
mL of benzene is reacted with 2.3 g. of furoyl 
chloride in 25 mL of benzene at reflux for 
two hours. The hytochloride of 10 - [3 1 - 
(N - fim>yioxybuty^ipera2inyQ - propyl] - 2- 75 
txinuoromethylphenothiazme separates as a 
crystalline solid 

Example 21. 
. A suspension of 15.4 g. of 10 - (3 1 - piper- 
azinyipropyl) - 2 - trifluommedrjdphenothi- 80 
azine in 7.5 mL of concentrated hydrochloric 
acid and 100 mL of water is heated to 85° C 
The volume of the reaction mixture is brought 
to 500 mL with water. Ethanol (100 mL) is 
added along with 3.6 g. of potassium cyanate 85 
in 25 mL of water. After refluxmg for one 
hour, the solvent is removed The cooled reac- 
tion mixture is neutralized with ammonium 
hydroxide. The suspension is extracted with 
chloroform. The dried chloroform extract is 90 
evaporated to leave crystals of 10 - [3 1 - (N- 
carbamylpiperazinyi) - propyl] - 2 - trifluon> 

raerfiy lpfien o tfaflfrtiip . 

WHAT WE CLAIM IS: — 

1. Chemical compounds of the class con- 95 
sisting of a fee base and its nontoxic add 
addition salts, the free base having the 
formula: 




in which Y is perfluoroalkyl of 1 to 3 carbon 100 
atoms; A is an alkyiene chain* of from 2 to 
6 carbon atoms separating the nitrogen atoms 
linked thereto by at least two carbon atoms; 
Ri is H, Rsj, R,, R 4 and R 5 are methyl, ethyl 
or hydrogen; R a is cydoa&yl haying 5 or 6 105 
carbon atoms, cydoalkyialkyi having 6 to 10 
carbon atoms, alkenyi having 2 to 6 carbon 
jflrymo, dialkyiamino - lower - alkyl having 1 to 
6 carbon atoms in each of the alkyl 
portions and 2 to 6 carbon atoms in the lower 110 
alkyl portion, hydroxy - lower - alkyl having 
2 to 6 carbon atoms in the alkyl portion, 
hydroxy - lower - alkyl - oxy - lower - alkyl, 
the lower alkyl portions having 2 to 6 carbon 
atoms, phenyl, dnnamyl, furoyiuxybuiyl, 115 
furoyl, thenyl, monocyclic aralkyi having 2 to 
6 carbon atoms in the alkyl portion, aliphatic 
acyl having 1 to 6 carbon atoms, alicydic 
aliphatic acyl having 7 to 10 carbon atoms, 
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monocyclic aryi-aliphatic acyl having 6 to 10 
carbon atoms, carbomethoxy, carbethoxy, 
carbobenzoxy, caibamyi, dialkyi carbaniyi hav- 
ing 1 to 6 carbon atoms in the alkyi portions 

5 and N-pbenyi caibamyi, aliphatic acyloxy- 
lower-alkyi having 1 to 6 carbon atoms in the 
acyloxyportion and 2 to 6 carbon atoms in the 
lower alkyl portion, or monocyclic aroyioxy- 
lower alkyl having 2 to 6 carbon atoms in the 

10 lower alkyi portion, the values of Y, A, R u R«, 
R^R^Rs and R« being chosen so that in any 
one compound, when Y is CF 35 A is propylene 
and Ri, R2, R« and R^ are each, hydrogen, 
R, is not hydroxy4ower-alkyi having 2 or 3 

15 carbon atoms in the alkyi portion, nor aliphatic 
acyloxy - lower - alkyl having 1 to 6 carbon 
atoms in the acyloxy portion and 2 or 3 carbon 
atoms in the lower alkyi portion. 

2. 10 - [3 1 - (N - Hydroxyethoxyemylr 
20 piperazinyi) - propyl] - 2 - trifluoramealiyi- 

phenothiazine. 

3. 10 - [3 1 - (N - Formylpiperaanyl> 
propyl] - 2 - trhluoromemylphenothiasane. 

4. 2 - HeptafcWopropyi - 10 - [3 1 - (N- 
25 hydVoxyedsylpiperaanyl) - propyl] - pheno- 

thiazine. 

5. 10 - [3 1 - (N - Carbamyj^iperazmyl)- 
propyl] - 2 - txuluommedty^ienothiazme. 



6. 10 - [3 1 - (N - Hydroxy^ylpiperazinyl)- 

2 1 - methyipropyl] - 2 - trifinoromediylpheno- 30 
thiazme. 

7. 10 - [3 1 - (N - Acemxyethyipiperazinyl)- 
2 1 - methyipropyl] - 2- trifluoromethy^jheno- 

8. 10 - (Fiperazinyialkyl) - perfluoroalkyi- 35 
phenothiazine derivatives as defined in Claim 

1 when produced in accordance with any of 
Examples 1 to 21. 

9. Process for the preparation of 10 - (piper- 
azinylalkyi) - r^ifluoroalkylphenothiazuie 40 
derivatives as defined in Claim 1 substantially 

as hereinbefore described with reference to any 
of Examples 1 to 21. 

HASELTINB, LAKE & CO., 
28, Southampton Buildings, 

London, W.C2, 
Agents for the Applicants. 



Reference has been directed, in pursuance of 
Section 8 of the Patents Act, 1949 to speci- 
fication No. 857,547 and reference has been 
directed in pursuance of Section 9, subsection 
(1) of the Patents Act, 1949 to Patent No. 
833,474. 



Leamingt on Spa: Printed far Her Majesty's Stationery Office, by the Courier Press.— 1961. 
Published by The Patent Office, 25, Southampton Buildings, London, W.C2, from which 

copies may be obtained. 




-V '4? 



it-***** i ■ 



c 










rn 




00 


M A 1 
MAI 




r- 


to 


O 




m 


r^O 
C3 




O 






2J 





39 

m 

< 



v. 



•TOO 

>■ 



o 



r 

gc 

2 z 

2.w 

H 
W 

oo 
ffl 

u> . 

o 

o 



> 

Z 

m 
O 



O 
O 

3D 



3 

m 



J ft 

50 to 

CD " 

B 
3 



O 

CO 



I 

o 



O 
-< 
m 



BEST AVAILABLE 




